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PREFACE. 



It has been found that the Engineering Pocket Books 
in most general nse give comparatiyelj little informalion 
relating to Sewerage and Water Supply. And even the 
large and yaloable works of the late Mr. Beardmore and 
others contain somewhat abridged Tables applicable to the 
calculations most frequently required in designing and 
carrying out works of moderate size. 

The Tables in this book have been calculated from time 
to time by the author to meet his own requirements. 
Thinking it probable that other engineers will have 
experienced the same want as himself, he has now been 
induced to make them public. The greater part have 
been used in manuscript for some years ; but a few 
additional Tables have been recently added in order to 
make the work more complete. 

Every precaution has been taken, as far as possible, to 
guard against errors both in the calculations and printing « 
If howeyer, notwithstanding, any mistakes should be dis- 
ooyered, the author will be greatly obliged by haying them 
pointed out to him. 

6, Delahat Stbeet, Wbstminsteb, 
November 1883. 
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DESCRIPTION AND EEMABKS ON THE USE 

OP THE TABLE& 



■«0«r 



Tables I. and IE. show the quantities of water in gallons 
per foot contained in pipes, wells, tanks, &c., of given 
dimensions, and reqnire no explanation. 

Tables III. and lY. giye the discharge in gallons per 
minute of water passing through sluices and oyer weirs 
under ordinary conditions. Correction is required in 
case of bell-mouthed or specially formed orifices, and also 
where there is any considerable velocity of current in 
approaching the outlets, but the notes at the head of the 
Tables, to which attention should be directed, will enable 
this to be made with sufficient accuracy for most practical 
purposes. 

Table Y. shows the velocity and discharge under 
varying conditions of flow in circular sewers and conduits, 
from 9 inches to 6 feet in diameter. 

In designing and carrying out sewerage works, it is im- 
portant to know not only the maximum carrying capacity 
of the sewers, but also the effect produced by the much 
smaller quantity which will be generally flowing through 
them. This is essential in order to ascertain whether 
flushing will be required, and if so, what quantity of 
water will be needed for the purpose. The Table conse- 
quently shows, not only the maximum discharge and 
velocity of each kind of sewer under the most favourable 
circumstances, but also the discharge and velocity of the 
same sewers when full to one-half, one quartet, and one- 
eighth only of their heights respectively. If a sewer 
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should at any time run quite fall, its discharge will be 
somewhat less than that indicated in the fourth column, 
the yelodty of current being in that case considerably 
diminished by friction against the top. With any cir- 
cular conduit the velocity when full is exactly the same, 
and the discharge just double that when haK-f all ; the pre- 
cise figures for a sewer running full may therefore be 
ascertained, if required, from the third column of Table 
by doubling the discharge. 

A Telocity of 150 feet per minute, or 2^ feet per 
second, is generally considered su£&cient to remoye all 
obstacles of the ordinary character found in sewers. The 
quantity of water required to produce this velocity in 
each case is given in the last column of the same Table, 
and will be found especially useful in designing flushing 
arrangements. 

Table YL gives precisely similar information for egg- 
shaped sewers, as Table Y. for circular sewers. 

Table YII. gives the discharge of pipes from |-inch 
to 3 feet diameter, when running full at various inclina- 
tions or pressures. It should be remembered that the 
velocity of water passing through a line of pipes of any 
considerable length depends not on the inclination of any 
particular section, but on the hydraulic gradient through- 
out, or ratio of head of water to length of pipe; the 
*^ head " being the difference of level between the surface 
at or above the upper end of the pipe, and that of the 
cistern or pond into which it delivers, or if it has a free 
outlet, the lower end of the pipe itself. This velocity^ 
except for slightly increased friction at bends, is entirely 
independent of the course of the pipes, whether laid at a 
uniform inclination or otherwise, also whether commencing 
at or below the upper surface and discharging, if not 
freely, at or below the lower surface. 

The formula which has been used in the calculations 
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for Tables V., VI., VII., is that known as Eytelwein's 
Fonnnla, which is the basis of the tables contained in 
Beardmore's ' Manual of Hydrology/ The formnla used 
in Neville's Tables, and those found in Hurst's and 
Molesworth's Pocket Books, gives generally rather higher 
results: varying in fact from about 20 per cent, higher 
in the case of the sharpest inclinations quoted in Tables 
V. and VI. herein to 5 per cent, in case of the flattest in 
the same Tables. And referring to Table VII., Neville's 
formula would give results varying from about 25 per 
cent, higher at the top, to from 2 to 5 per cent, lower at 
ike foot of each page. 

Except with very flat inclinations, it may therefore be 
fairly assumed that the results here given are somewhat 
within the mark, and this is especially the case with the 
larger sewers and pipes. 

Table VIII. is intended to assist in designing the capa- 
city of sewers, and shows at a glance the quantity of 
sewage, irrespective of rain and surface water, which should 
be allowed for given populations. In certain cases (see 
note at foot of Table), the allowance for rain may also be 
calculated on the basis of population with the help of liie 
last column of the Table, but under ordinary circum- 
stances this should be taken in proportion to area as 
/shown by Table IX., next following. 

Table IX. shows the quantity of water due to rainfall 
over given areas, and the quantities in gallons per minute, 
when running off at different rates of flow. The latter 
columns of the Table are intended for calculating the 
capacity of sewers ; and the 8econ4 and third columns for 
estimating the quantity of water that can be collected 
from areas and gathering grounds for irrigation or water 
supply. The areas dealt with range from 100 square 
feet (representing the roof of a small building) to one 
square mile. 
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Tables X., XI., XII., are rainfall Tables, extracted 
principally from those prepared by Mr. Symons, for the 
Annual Eeports of the Meteorological Society. That 
showing the monthly distribntion at Edinbnrgh is, 
however, taken from figures contained in a valnable paper 
on the water supply of that city, by Mr. A. Leslie, C.E., 
which was read at the Institution of Civil Engineers 
last session. 

Tables XIII. and XIY. are intended to facilitate the 
preparation of preliminary reports and rough estimates 
for works of water supply, and show the approximate 
dimensions of reservoirs, filter beds, main pipes, pump* 
ing machinery, &c., required for the supply of given popu- 
lations. It is not of course asserted that the constant 
numbers assumed in the headings of the columns are 
universally applicable ; and some few, e. g. 100 feet 
lift to be pumped, are necessarily arbitrary. But the 
differences due to variations in these conditions can be 
ascertained generally either by inspection or by a short 
calculation, and results may be thus arrived at with much 
greater facility than if the Tables were not available. 

Table XV . gives results of analyses of potable waters. 
To engineers and others, not constantly or very frequently 
engaged in investigating the quality of water, the figures 
presented by an analysis convey little information without 
some readily available standard of c9mparison. This it 
is endeavoured to afford by means of this Table, which con- 
tains the results of analyses of well-known waters from 
nearly every description of source. 

It is not proposed here to give any opinion on the much 
disputed question of the determination of organic matter 
in water. This was formerly attempted to be shown by 
the "loss on ignition" of the dissolved solid matters^ 
and subsequently by the " oxygen required to oxidise 
oxidisable matter" therein. Both these methods have 
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been generally abandoned, but other two are still in use. 
The first of these, known as the combustion process, and 
adopted by Dr. Frankland and others, is to ascertain the 
quantities of carbon, nitrogen, and ammonia set free 
from the solid matter during combustion, and which are 
believed to be organic carbon and nitrogen. Dr. Frankland 
in his reports also gives always the nitrogen found in the 
solid residue as nitrates, which are mineral not organic 
substances, but are liable to have derived their origin from 
organic substance since disappeared. 

The second method of determining the organic matter 
is called the " ammonia process," and consists in a distilla- 
tion of the water by means of which the nitrogen contained 
in any organic substances is necessarily turned into am- 
monia ; and this is called *' free " or '* albumenoid " am- 
monia according as it is evolved in the first or second 
stage of the process. 

As both these methods are still in use by eminent 
chemists, it is thought desirable to give results of each of 
them. The first nine columns of the Table accordinglycon- 
tain (1) the total solid matter dissolved in the water ; 
next the portion of this total which consists of earthy salts, 
commonly known as ''hardness," and divided into (2) 
'* temporary " hardness, i. e. removable by boiling tiie 
water ; and (3) ^ permanent ; " (4) the total hardness; (5) 
the chlorine ; (6) organic carbon ; (7) organic nitrogen ; 
(8) ammonia ; and (9) the nitrogen contained in nitrates : 
all these being obtained by the combustion process. The 
whole of this part of the Table is from analyses made 
principally by Dr. Frankland, and which have been 
published from time to time in the Beports of the Bivers 
Pollution Commissioners and other official documents. In 
columns 10 and 11 will be found the quantities of free 
and albumenoid ammonia evolved by the ammonia pro- 
cess, from specimens of the same waters ; and for the 
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information contained in these columns the author is 
indebted to Professor Wanklyn, the inventor of that 
process. 

Tables XYI. and XYII. give the quantities of brickwork 
per yard in sewers, cnlverts, &o,^ and require no expla- 
nation. 

Table XV 111. gives the weight per yard of cast-iron 
pipes adapted to different pressures of water. These 
weights have been arrived at not by theoretical calculation, 
but by a careful comparison of the specifications and recent 
practice of experienced engineers. They agree, however, 
nearly with the calculated strengths as given by Mr. Box 
in his Hydraulic Tables. The weights for various safe 
heads found in Table 14 of Beardmore's ' Manual of Hy- 
drology,' are certainly insufficient according to recent 
practice. 

Table XIX. gives the weights per yard of lead service 
pipes of five different qualities as described in the note 
appended to the Table. 
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Tablb II. — Quantity of Wateb contained in Squabb Cisterns or 

Tanks, per foot in depth. 
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Table UL — Flow of Wateb through Sluices and OpENnros. 

Note. — ^The ** Head of Water " in the Table mnst represent the depth from 
the surface to the centre of the opening ; or if the opening be submerged, then 
the difference of level between the surfaces above and below. 

If the opening be bell-mouthed, or be a sluice having curved side walls 
properly tapering inwards to the narrowest part, the discharge will be ereater 
than that shown by the Table, to the extent of, in case of the best &nn of 
opening, about 50 per cent. 
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Tabu IV.— Flow of Water over Wsms. 
Note. — Tlie " Depth " moBt repTewot diffenno in IetsI between the till 
of the weir and the aorbce of atill water abore it. If the water approaches 
Uia weir with a cnrreat having a perceptible velocity, the discharge will be 
greater than that shown by the Table to an eitent depending on the velocity ; 
* velocity of 2 feet per second will be eqniTalent generally to ibont half an 
inch, and a velocity of 3 f««t per second to about thTee-qoarters of an inch 
■dditiooal depth. 
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Table XH — Daily and Houbly Maximum Bainfall. 



& 



Great^t Ordinary Heavy 
Fall (as defined by Me- 
teorological Society, all 

beyond this being recorded 
as *' Extraordinary "). 



Extraordinary Falls recorded during the 
Years 1879, 1880 and 1881. 



boors 



24 



2 inches, where the 
total fall during 
the year exceeds 
33 inches.. 



6 per cent, of the 
fall during the 
year, where it 
does not exceed 
33 inches «. 



fall daring the year. 
'5 ' 42 at Sligachan, Skye . . . . 115 * 41 
4*99 at Seathwaite .. .. 130*58 
[Falls of 6*41 and 6*70 have been recorded at 
this Station in previous years.] 
4 * 85 at Bridgend, Glamorgan 121*12 

4*17 at Aberdare 98*83 

^3*91 at Neath 85*83 

3*80 at Cambridge, being 12*3 p, c. of 30*96 

3*75 at Huntingdon 

3*30 at Upwell 

3*57 at Stockton 
[3*54 at Northallerton 
l3*20at Aboyne 



» 
»ff 



11 
11 
11 

10 
10 



8 
7 

4 
8 
6 



*ff 



31-89 
28*14 
31*31 
32*66 
30*01 



2 

n 
li 
u 

1 

min. 
45 

90 

25 
20 
15 

10 



*83inch,oratrateW3 inches = 1} per h^ur. Rotherham, Sept. 
of * 42 per hour / \ 35, 1880. 

* 32 inch, or at ratej 

of *49 per hour / 
*78 inch, or at rate\ Jl * 42 inches = * 94 per hour. Ross, Aug. 23, 
of -52 per hour /\ 1881. 

* 75 inch, or at ratel (3 * 07 inches = 2 * 45 per hour I Athlone, June 

of * 60 per hour I \ 25, 1880. 
'70 inch .. .. 1*31 inches. Congleton, July 31, 1881. 



* 60 inch, or at rate| 

of *80 per hour / 

* 50 inch, or at rate 

of 1 in. per hr. 

* 44 inch, or at rate 
of 1* 06 in. per hr. 
'40 inch, or at rate 
of 1 * 20 in. per hr. 

* 35 inch, or at rate t 
of 1*40 in. per hr./ 



* 80 inch, or at rate| 
of 1*80 in. per hr./ 



* 20 inch, or at rate| 
of 2* 40 in. per hr./ 



){ 

){ 



2*90 inches = 5*80 per hour! Cowbridge, 

South Wales, July 22, 1880. 
1*18 inches = 2*18 per hour. Llandudno, 

May 26, 1881. 
1*48 inches = 4*44 per hour! Barnstaple, 

June 30, 1879. 



*41 inch = 2*46 per hour. Darlington, 

Jan. 11, 1881. 
*51 inch =3*40 per hour. Midmar (Aber* 

deen), Aug. 23, 1879. 
*31 inch in 5 minutes = 3*72 per hour. 

Sheffield, Aug. 17, 1879. 
*27 inch in 3^ minutes = 4*63 per hour, 

London, June 24, 1879. 
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Table Xin.^WATSB Supply by Gravitation— 
NoTi.— Dimensions of Senrice Beservoirs and Distributing 



Popolation. 


Supply Beqnired 

at 20 Gallons per 

Head. 


Area of 
Gathering 
Onmnd for 

12 Inches 
Available 

Baintall. 


Storage Reservoir to Hold 
Supply for 150 Days. 






Iknj. 


Eqnlva- 
lent per 
Minute. 






gall<m8 


gallons 


acres 














500 


10,000 


7 


13i 


175 ft. diam. by 10 ft. deep 




1,000 


20,000 


14 


27 


226 


>i 


12 


n 






2,000 


40,000 


28 


53i 


320 


>» 


12 


n 






8,000 


60,000 


42 


80} 


/391 
1 2i 


acres by 


12 
12 


n 
n 


] 




5,000 


100,000 


70 


134 


3J 


»> 


15 


» 






6,000 


120,000 


84 


161 


4J 


» 


15 


»» 






8,000 


160,000 


112 


215 


6 


M 


15 


n 






10,000 


200,000 


139 


268 


/ 7i 
I 5J 


99 


15 

20 




) 




20,000 


400,000 


278 


536 


f 15 
{ 11 




15 
20 


fi 

99 


} 




30,000 


600,000 


417 


805 


16i 


W 


20 


w 






50,000 


1,000,000 


694 


1340 


27} 


n 


20 


99 






60,000 


1,200,000 


833 


1610 


33 


»> 


20 


9» 






80,000 


1,600,000 


1,111 


2145 
sq. miles 


44 


j» 


20 


}> 


V 




100,000 


2,000,000 


1,389 


42 


/ 55 
\ 44 


n 


20 
25 


99 


} 




500,000 


10,000,000 


6,944 


21 


/220 

\183 


91 


25 
30 




1 
1 




1,000,000 


20,000,000 


13,889 


42 


/440 
\367 




25 
30 


99 


i 
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WoBKS for Given Population. 

Mains same as for Pumping Works. (See next page.) 





FQter Beds to Pass 600 Gallons 

per Super. Yard In 24 Hours, 

allowing for one not in use. 


Main Conduit to Pass Sapply in 
24 Hours, flowing continuously. 




No. 2. eacii 15 ft. by 10 ft. 


/ 1} inch, loss of head ] 
I 2 „ „ ] 


tin 120 
L „ 400 




» 


n 


20 


99 


15 „ 


{1 


99 

99 


»9 
99 


L „ 120 
L „ 1000 




No. 3, 


V 


30 


»9 


10 „ 


/ 3 
I 4 


19 
99 


9» ] 
99 


L,9 240 
I „ 1000 




n 


99 


30 


99 


15,. 


{1 


99 
99 


9f 
9t 


L ^ 450 
L „ 1200 




n 


M 


50 


99 


15,. 


/ 4 
\6 


99 
99 


99 

99 J 


L„ 160 
L „ 1200 


. 


99 


» 


50 


•9 


18 „ 


{1 


99 
99 


99 
99 


I „ 350 
L„ 900 




»» 


W 


60 


V 


20 „ 


{1 


99 

99 


99 ] 
9f 


I „ 500 
L „ 1000 




No. 4, 


H 


50 


99 


20 „ 1 


/« 


99 


99 


L „ 800 






or 


82fk.sq. 


\8 


99 


99 


L „ 1250 




No. 4, each 45 ft. 


square .. 


{.S 


99 
99 


99 
99 


I „ 600 
I „ 1000 
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|10 


99 


99 


L „ 450 




•» 


99 


99 




|l2 


99 


99 


I „ 1000 








70 






m 


99 


99 


I „ 400 




i» 


99 


99 




U5 


99 


99 


I „ 1200 








76 




^ 


(n 


99 


99 


I ,9 275 




n 


n 


» 




ll5 


99 


99 


l„ 850 








90 






as 


99 


99 


I „ 480 




99 


99 


>9 




|l8 


99 


99 


L „ 1200 




No. 6 


99 


77J 

« 


99 




(18 
\21 


99 
99 


99 
99 


I „ 750 
L „ 1700 








173 






/ 21 feet, 


»9 


I „ 400 




» 


» 


99 




\3 


99 


99 


I „ 1000 




w 


»9 


245 


99 




11 


99 
99 


99 J 

»9 •' 


I „ 250 
i „ 1000 
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Table XtV.— Water Supply by Pumpinci — 



PopnUtlon. 


Supply Beqnired at 20 Gallons 
per Head. 


Hours 

during 

which It is 

proposed 

to Pump. 


Net Horse- 
power to 
raise to 
100 Feet 

Elevatioa. 






Daily. 


Equivalent 
per Minute. 


\ 


500 


gallons 
10,000 


gallons 
7 


4 


n 




1,000 


20,000 


14 


6 


ii 




2,000 


40,000 


28 


10 


2 




3,000 


60,000 


42 


lo' 


8 




5,000 


100,000 


70 


10 


5 




6,000 


120,000 


84 


10 


6 




8,000 


160,000 


112 


10 


8 




10,000 


200,000 


139 


10 


lOi 




20,000 


400,000 


278 


18 


Hi 




30,000 


600,000 


417 


24 


121 




50.000 


1,000,000 


694 


24 


21 




60,000 


1,200,000 


833 


24 


25i 




80,000 


1,600,000 


1.111 


24 


83} 




100,000 


2,000,000 • 


1,389 


24 


42 




500,000 


10,000,000 


6,944 . 


24 


210 




1,000,000 


20,000,000 


13,889 


24 


421 
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WoBKS for Given Population. 





Dimensions 

of Single 

Pnmp, 

working 

10 Strokes 

perMinate. 


Dimmsions of 
Pumping Main. 


Service Reservoir to hold 
Tturee Days' Supply. 


Main Deliveiy 

Pipe to Pb8s at 

Rate of One-half 

in Four Hours. 




Diam 


Stroke. 


Diam. 


Loss of 
Head. 


Diam. 


Loss of 
Head. 




in. 
8 


ft. in. 
2 


in. 
3 


1 in 110 


22fi 


.sq. 


by 10 ft 


.deep 


in. 
3 


1 in 400 




9 


2 


4 


1 „ 450 


31 


»> 


10 


H 


4 


1„ 450 




10 


2 


5 


1 „ 500 


40 


»> 


12 


>» 


5 


1 „ 350 




12 


2 1 


5 


1 „ 240 


49 


»> 


12 


tf 


6 


1 „ 380 




14 


2 6 


6 


1 „ 220 


56} 


»> 


15 


»» 


8 


1„ 580 




15 


2 8 


7 


1 „ 330 


62 


»> 


15 


»> 


8 


1 „ 400 




16 


3 


8 


1 „ 350 


71i 


»» 


15 


»» 


9 


1 „ 400 




18 


3 1 


9 


1 „ 400 


80 


>» 


15 


rt 


10 


1„ 450 




18 


3 4J 


9 


1 „ 335 


98 


.»» 


20 


»> 


15 


1 „ 850 




18. 


3 9 


10 


1 „ 450 


120 


»» 


20 


J> 


15 


1 „ 440 




21 


5 


12 


1 „ 400. 


155 


»» 


20 


»> 


18 


1 „ 340 




24 


4 3 


15 


1 „ 850 


170 


»» 


20 


If 


21 


1 „ 500 




24 


5 8 


15 


1 „ 475 


196 


>» 


20 


>» 


24 


1 „ 570 


, 


24 


7 


18 


1 „ 770 


220 


»> 


20 


»> 


27 


1 „ 650 




S-9 


10 


ft. in. 
2 6 


1 „ 385 


438 


n 


25 


»» 


a in. 
4 


1„ 500 




5-0 


11 4 


3 


1 .. 245 


620 


» 


25 


>» 


6 


1 „ 880 
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Table ZVI, — Quantitt of Bbickwobk in Gibculab Sewebs, 

GuLYBBTS, or Wblls. 

Note.— The qnantitj of earth displaced will be the sum of the 
contents and brickwork added together. 





Contents 


Brickwork per 






Contents 


Brickwork per 


Internal 


of 
One 


Lineal Yard. 


Internal 


of 
One 


Lineal Yard. 


Diameter. 


Lineal 
Yard. 


4i Inches 


9 Inches 


Diameter. 


Lineal 
Yard. 


9 Inches 


14 Inches 




l-hlck. 


Thick. 






Thick. 


Thick. 


ft. in. 


cab. ft. 


cab. ft. 


cub. ft. 


ft 


in. 


cab. ft. 


cab. ft. 


cub. ft. 


1 6 


5-3 


6-6 


15-9 


6 





84-8 


47-7 


75-6 


1 9 


7-2 


7-5 


17-7 


6 


6 


99-5 


51-2 


80-8 


2 


9-4 


8-4 


19-4 


7 





115-5 


64-8 


86-1 


2 3 


11-9 


9-3 


21-2 


7 


6 


132-5 


58-3 


91-5 


2 6 


14-7 


10- 1 


230 


8 





150-8 


61-8 


96-8 


2 9 


17-8 


110 


24-7 


8 


6 


170-2 


65-4 


102-1 


8 


21-2 


11-9 


26-5 


9 





190-9 


68-9 


107-4 


8 3 


24-9 


12-7 


28-3 


9 


6 


212-6 


72-4 


112-7 


3 6 


i8-9 


13-7 


30-0 


10 





235-6 


76-0 


1180 


8 9 


83- 1 


14-6 


31-8 


11 





285-1 


831 


128-5 


4 


37-6 


15-5 


33-6 


12 





339-3 


900 


139-1 


4 6 


47-7 


17-2 


371 


13 





398-2 


97-2 


149-8 


5 


58-9 


190 


40-6 


14 





461-8 


104-2 


160-35 


5 6 


71-3 


20-7 


44*2 


15 





530-1 


111-3 


1710 



Table XYII. — Quaktitt of Bbickwobk in Eoo-shafed Sewebs. 





Contents 


Brickwork per 




Contents 


Brickwork per 


Internal 


of 
One 


Lioeal Yard. 


Internal 


of 
One 


Lmeal Yard. 


Dimensions. 


Lineal 
Yard. 


4iln. 


9 In. 


Dimensions. 


Lineal 
Yard. 


4iln. 


. 9 In. 




Thick. 


Thick. 




Thick. 


Thick. 


ft in. ft. in. 


cab. ft. 


cab. ft 


cab. ft. 


ft in. ft. in. 


cub. ft. 


cub. ft. 


cub. ft. 


2 0x1 4 


6-0 


7-4 


16-5 


3 6x2 4 


18-5 


11-6 


25-5 


2 3x1 6 


8-2 


8-1 


18-8 


3 9x2 6 


21-2 


12-4 


26-9 


2 6x1 8 


9-4 


8-8 


20-1 


4 0x2 8 


24-2 


130 


28-3 


2 9x1 10 


11-4 


9-5 


21-4 


4 6x3 


32-9 


14-4 


31-1 


3 0x2 


13-6 


10-2 


22-7 


5 0x3 4 37-7 


15-8 


34-0 


3 8x2 2 


15-9 


10-9 


24-0 


6 0x4 54-2 


18-8 


39-4 



In egg-shaped sewers about one-seventh part of the brickwork forms 
the invert, three-sevenths the top, and three-sevenths the sides. The 
two former should generally be built with radiating bricks of the 
radius required in each case. 
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Table XYIII.^Weight of Gast-Ibon Pipes. 

Note. — ^The weight includes proportion due to sockets, pipes of 
2 and 2} inches diameter being in 6-feet lengths, pipes 3 to 12 inches 
inclusive in 9-feet lengths, and those of larger size in 12-feet lengths, 
exclusive of socket. 



Litemal 


For Pressure not 
exceeding 150 Feet 


For Pressure not 
exceeding 30(KFeet. 


For Pressure not 
exceeding 600 Feet 


Diameter 
of Pipe. 


Thick, 
nessof 
Metal. 


Weight 
t>erYard. 


Thick- 
ness of 
MetaL 


Weight 
per Yard. 


Thick- 
ness of 
MetaL 


Weight 
per Yard. 


inches 
2 


inch 


cwt. qrs. lbs. 
2 24 


inch 


cwt qrs. lbs. 
26 


inch 


cwt qrs. lbs. 
10 


2J 


A 


10 


a 


12 


i 


16 


3 


A 


15 


u 


19 


t 


1 14 


4 


« 


1 22 


1 


1 26 


A 


2 5 


5 


* 


2 14 


A 


2 21 


i 


3 4 


6 


* 


2 21 


A 


3 5 


i 


3 21 


7 


A 


3 24 


i 


1 12 


A 


1 1 


8 


A 


1 12 


i. 


110 


A 


1 1 21 


9 


i 


1 1 12 


A 


12 2 


* 


1 2 21 


10 


i 


12 


A 


1 2 21 


1 


1 3 14 


12 


A 


2 


* 


2 25 


H 


2 1 21 


14 


f 


2 2 18 


« 


2 3 21 


i 


3 21 


15 


i 


2 3 7 


\i 


3 10 


a 


3 2 14 


16 


* 


3 


i 


3 2 9 


i 


4 21 


18 


H 


3 3 


i 


4 


H 


4 3 21 


21 


tt 


4 10 


« 


5 


1 


6 1 14 


24 


i 


5 10 


* 


6 10 


H 


8 


27 


i 


6 


H 


7 2 


lA 


9 10 


30 


i 


7 8 14 


1 


8 3 21 


li 


11 1 


36 


1 


10 2 21 


H 


11 2 14 


li 


15 3 14 
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LONDON : 16, CHARING CROSS. 

NEW YORK : 35, MURRAY STREET. 



A Pocket-Book for Chemists, Chemical Manufacturers^ 

Metallurgists^ Dyers, Distillers^ Brewers^ Sugar Refiners, Photographers, 
Students, etc, etc. By Thomas Baylky, Assoc. R.C. Sc. Ireland, Ana- 
lytical and Consulting Chemist and Assayer. Third edition, with 
additions, 437 pp., royal 32mo, roan, gilt edges, 5j. 

Synopsis of Contents : 

Atomic Weights and Factors— Useful Data — Chemical Calculations— Rules for Indirect 
Analysis -^Weights and Measures — Thermometers and Barometers — Chemical Physics— 
Boiling Points, etc. — Solubility of Substances— Methods of Obtaining Spediic Gravity — Con- 
version of Hydrometers — Strength of Solutions by Specific Gravity^ — ^Analysis — Gas Analysis^ 
Water Analysis— Qualitative Analysis and Reactions— Volumetric Ansdysis— Manipulation— ■ 
Mineralogy — Assaying — Alcohol — Beer — Sugar — Miscellaneous Technologiod matter 
relating to Potash, Soda, Sulphuric Acid, Chlorine, Tar Products, Petroleum, Milk, Tallow, 
Photography, Prices, Wages, Appendix, etc, etc. 

The Mechanician : A Treatise on the Construction 

and Manipulation of Tools, for the use and instruction of Young Engineers 
and Scientific Amateurs, comprising the Arts of Blacksmithing and Forg- 
ing ; the Construction and Manufacture of Hand Tools, and the various 
Methods of Using and Grinding them ; the Construction of Machine Tools, 
and how to work them ; Machine Fitting and Erection ; description of 
Hand and Machine Processes ; Turning and Screw Cutting ; principles of 
Constructing and details of Making and Erecting Steam Engines, and the 
various det^s of setting out work, etc., etc. By Cameron Knight, 
Engineer. Containing 1147 illustrations, and 397 pages of letter-press. 
Third edition,- 4to, cloth, i8j. 
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On Designing Belt Gearing. By E. J. Cowling 

Welch, Mem. Inst. Mech. Engineers, Author of 'Designing Valve 
Gearing.' Fcap. 6vo, sewed, 6d, 

A Handbook of Formula^ Tables^ and Memoranduy 

for Architectural Surveyors and others engaged in Building, By J. T. 
Hurst, C. £. Thirteenth edition, royal 32010, roan, 5j. 

" It is no disparagement to the many excellent publications we refer to, to say that in our 
opinion diis little pocjcet-book of Hurst's is the very best of them all, without any exception. 
It would be useless to attempt a recapitulation of the contents, for it appears to contain almost 
everything \!taX anyone connected with building could require, and, best of sdl, made up in a 
compact form for carrying in the pocket, measuring only 5 in. by 3 in., and about 4 in. thidc, 
in a limp cover. We congratulate the author on the success of his laborious and practically 
compiled little book, which has received unqualified and deserved praise from every profes- 
sional person to whom we have shown it."— 7%^ DuUin BuHdtr. 

The Cabinet Maker ; being a Collection of the most 

approved designs in the Mediaeval, Lotus-Seize, and Old English styles, 
for the use of Cabinet Makers, Carvers, &c. By R. Charles. 96 plates ^ 
folio, half-bound, lor. 6^. 

Quantity Surveying, By J. Leaning. With 42 illus- 
trations, crown 8vo, cloth, 9^. 

Contents : 



A complete Explanation of the London 

Practice. 
General Instructions. 
Order of Taking Off. 

Modes of Measurement of the various Trades. 
Use and Waste. 
Ventilation and Warming. 
Credits, with various Examples of TreatmeAt. 
Abbreviations. 
Squaring the Dimensions ■ 
Abstractmg, with Examples in illustratioB of 

each Trsule. 
Biilmg. 

Examples of Preambles to each Trade. 
Foxm for a Bill of Quantities. 
Do. Bill of Credits. 
Do. Bill for Alternative Estimate. 
Restorations and Repairs, and Form of Bill. 
Variations before Acceptance of Tender. 
Errors in a Builder's Estimate. 



Schedule of IVices. 
Form of Schedule of Prices. 
Analysis of Schedule of Prices. 
Adjustment of Accounts. 
Form of a Bill of Vauiations. 
Remarks on Specifications. 
Prices and Valuation of Work, with 
. Examples and Remarks upon each Trade. 
The Law as it affects Quantity Surveyors, 

with Law Reports. 
Taking Off after the Old Method. 
Northern Piactioe. 
The General Statement of the Methods 

recommended by the Manchester Society 

of Architects for taking Quantities. 
Examples of Collections. 
Examples of Taking Off" in each Trade. 
Remarks on the Past and Present Methods 

of Estimating. 



A Practical Treatise on Heat^ as applied to the 

Useful Arts; for the Use of Engineers, Architects, &c. By Thomas 
Box. With \^ plates. Third edition, crown 8vo, cloth, I2s, 6d, 

A Descriptive Treatise on Mathematical Drawing 

Instruments: their construction, uses, qualities, selection, preservation, 
and suggestions for improvements, with hints upon Drawing and Colour- 
ing. By W. F. Stanley, M.R.I. Fifth edition, with numerous illustrations, 
crown 8vo, cloth, ^s. 
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Spons Architects and Builders Pocket-Book of Prices 

and Memoranda, Edited by W. Young, Architect. Royal 321x10, roan, 
4^. 6</. ; or cloth, red edges, 3J. dd. Published annually. Eleventh edition. 
Now ready, 

• 

Long-Span Railway Bridges^ comprising Investiga- 
tions of the Comparative Theoretical and Practical Advantages of the 
various adopted or proposed Type Systems of Constraction, with numerous 
Formulae and Tables giving the weight of Iron or Steel required in 
Bridges from 300 feet to the limiting Spans ; to which are added similar 
Investigations and Tables relating to Short-span Railway Bridges. Second 
and revised edition. ByB. Baker, Assoc. Inst. C.E. Plates ^ crown 8v©, 
cloth, Sj. 

Elementary Theory and Calculation of Iron Bridges 

and Roofs, By AUGUST RiTTER, Ph.D., Professor at the Polytechnic 
School at Aix-la-Chapelle. Translated from the third German edition, 
by H. R. Sankey, Capt. R.E. With 500 illustrations^ 8vo, cloth, 15J. 

The Builders Clerk : a Guide to the Management 

of a Builder's Business. By Thomas Bales. Fcap. 8vo, cloth, \s, 6d, 

The Elementary Principles of Carpentry. By 

Thomas Tredgold. Revised from the original edition, and partly 
re- written, by John Thomas Hurst. Contained in 517 pages of letter- 
press, and illustrated with 48 plates and 150 wood engravings. Third 
edition, crown 8vo, cloth, lis. 

Section I. On the Equality and Distribution of Forces — Section II. Resistance of 
Timber— Section III. Construction of Floors— Section IV. Construction of Roofs — Sec- 
tion y. Constniction of Domes and Cupolas— Section VI. Construction of Partitions^ 
Section VII. Scaffolds, Staging, and Gantries — Section VIII. Construction of Centres for 
Bridges — Section IX. Coffer*dams, Shoring, and Strutting — Section X. Wooden Bridges 
and- viaducts— Section XI. Joints, Straps, and other Fastenings— 'Section XII. Timber. 

Our FactorieSy Workshops^ and Warehouses: their 

Sanitary and Fire-Resisting Arrangements. By B. H. Thwaite, Assoc. 
Mem. Inst. C.E. With 183 wood engravings^ crown 8vo, cloth, <^s. 

Gold: Its Occurrence and Extraction, embracing the 

Geographical and Geological Distribution and the Mineralogical Charac- 
ters of Gold-bearing rocks ; the peculiar features and modes of working 
Shallow Placers, Rivers, and Deep Leads ; Hydraulicing ; the Reduction 
and Separation of Auriferous Quartz ; the treatment of complex Auriferous 
ores containing other metals ; a Bibliography of the subject and a Glossary 
of Technical and Foreign Terms. By Alfred G. Lock, F.R.G.S. With 
numerous illustrations and maps^ 1250 pp., gupcr-royal Svo, cloth, 
2/. 12^. dd, 
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Progressive Lessons in Applied Science. By Edward 

Sang, F.R.S.E. Crown 8vo, cloth, each Part, y. 

Part I. Geometry on Paper — Part a. Solidity, Weight, and Pressure— Part 3. Trigono- 
metry, Vision, and Surveying Instruments. 

A Practical Treatise on Coal Mining. By George 

G. Andre, F.G.S., Assoc. Inst C.E., Member of the Society of Engineers. 
With 82 lithographic plates, 2 vols., royal 4to, cloth, 3/. \2s. 

Sugar Growing and Refining: a Comprehensive 

Treatise on the Culture of Sugar-yielding Plants, and the Manufacture, 
Refining, and Analysis of Cane, Beet, Maple, Milk, Palm, Sorghum, 
and Starch Sugars, with copious statistics of their production and com- 
merce, and a chapter on the distillation of Rum. By Charles G. 
Warnford Lock, F.L.S., &c., and G. W. Wigner and R. H. Harland, 
FF.C.S., FF.I.C. WUh 205 illustrations, Svo, cloth, 30^. 

Spons^ Information for Colonial Engineers. Edited 

by J. T. Hurst. Demy Svo, sewed. 

No. I, Ceylon. By Abraham Deane, C.E. 2s, 6d, 

Contents : 

Introductory Remarks— Natural Productions— Architecture and Engineering — Topo- 
graphy, Trade, and Natural History — Principal Stations— Weights and Measures, etc., etc. 

No. 2. Southern Africa, including th6 Cape Colony, Natal, and the 
Dutch Republics. By Henry Hall, F.R.G.S., F.R.C.I. With 
Map. 3f. 6d, 

Contents : 

General Description of South Africa — Physical Geography with reference to Engineering 
Operations — Notes on Labour and Material in Cape Colony — Geological Notes on Rock 
Formation in South Africa — Engineering Instruments for Use in South Africa — Principal 
Public Works in Cape Colony: Railways, Mountain Roads and Passes, Harbour Works, 
Bridges, Gas Works, Irrigation and Water Supply, Lighthouses, Drainage and Sanitary 
Engineering, Public Buildings, Mines— Table of Woods in South Africa — ^Animals used for 
Draught Purposes— Statistical Notes — ^Table of Distances — Rates of Carriage, etc. 

No. 3. India. By F. C. Danvers, Assoc. Inst. C.E. With Map. 41. 6d. 

Contents : 

Physical Geography of India— Building Materials^Roads— Railways — Bridges— Irriga- 
tion— River Works — Harbours — Lighthouse Buildings — Native Labour — The Principal 
Trees of India — Money — ^Weights and Measures— Glossary of Indian Terms, etc. 

A Practical Treatise on Casting and Founding'^ 

including descriptions of the modem machinery employed in the art. By 
N. E. Spretson, Engineer. Third edition, with 82 plates drawn to 
scale, 412 pp., demy Svo, cloth, i8j. 
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Gas Works : their Arrangement, Construction, Plant, 

and Machinery. By F. Colyer, M. Inst. C.E. fVUA ^^ folding plates, 
8vo, clotfa, 24J. 

The Clerk of Works: a Vade-Mecum for all engaged 

in the Superintendence of Building Operations. By G. G. HOSKINS, 
F.R.I.B.A. Third edition, fcap. 8vo, cloth, u. ()d. 

Tropical Agriculture ; or, the Culture, Preparation, 

Commerce, and Consumption of the Principal Products of the Vegetable 
Kingdom, as furnishing Food, Clothing, Medicine, etc., and in their 
relation to the Arts and Manufactures ; forming a practical treatise and 
Handbook of Reference for the Colonist, Manufacturer, Merchant, and 
Consumer, on the Cultivation, Preparation for Shipment, and Commercial 
Value, etc., of the various Substances obtained from Trees and Plants 
entering into the Husbandry of Tropical and Sub-Tropical Regions. By 
P. L. SiMMONDS. Second edition, revised and improved, 515 pages, 
8vo, cloth, i/. \s, 

American Foundry Practice: Treating of Loam, 

Dry Sand, and Green Sand Moulding, and containing a Practical Treatise 
upon the Management of Cupolas, and the Melting of Iron. By T. D. 
West, Practical Iron Moulder and Foundry Foreman. Second edition, 
with numerous illustrations^ crown 8vo, cloth, lar. 6d. 

The Maintenance of Macadamised Roads. By T. 

CODRINGTON, M.I.C.E, F.G.S., General Superintendent of County Roads 
for South Wales. 8vo, cloth, ts. 

Hydraulic Steam and Hand Power Lifting and 

Pressing Machinery, By Frederick Colyer, M. Inst. C.E., M. Inst. M.E. 
With 11 plates, 8vo, cloth, i8j. 

Pumps and Pumping. Machinery. By F. Colyer, 

M.I.C.E., M.I.M.E. With 2^ folding plates, 8vo, cloth, I2J. ^d. 

The Municipal and Sanitary Engineer s Handbook. 

By H. Percy Boulnois, Mem. Inst. C.E., Borough Engineer, Ports- 
mouth. With numerous illustrations, demy 8vo, cloth, izr. 6<f. 

Contents : 

The Appointment and Duties of the Town Surveyor — ^TraflSc — Macadamised Roadways- 
Steam Roflmg— Road Metal and Breaking — Pitched I*avements — Asphalte — ^Wood Pavements 
— Footpaths— ^Kerbs and Gutters — Street Naming and Numbering— Street Lighting— Sewer- 
age — ^Ventilation of Sewers— Disposal of Sewage — House Drainage — Disinfection— Gas and 
Water Companies, &c., Breaking up Streets — Improvement of Private Streets — Borrowing 
Powers— Artizans* and Labourers' Dwellings — Public Conveniences— Scavenging, including 
Street Cleansing — Watering and the Removing of Snow— Planting Street Trees— Deposit of 
Plans — Dangerous Buildings — Hoardings — Obstructions — Improving Street Lines — Cellar 
Openings — Public Pleasure Grounds— Cemeteries — Mortuaries — Cattle and Ordinary Markets 
— Public Slaughter-houses, &c.— Giving numerous Forms of Notices, Specifications, and 
General Information upon these and other subjects of great importance to Municipal Engi- 
neers and others engaged in Sanitary Work. 
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Tables of the Principal Speeds occurring in Mechanical 

Engineeringy expressed in metres in a second. By P. Keerayeff, Chief 
Mechanic of the Obouchoff Steel Works, St Petersburg ; translated by 
SERcrus Kern, M.E. Fcap. 8vo, sewed, ()d, 

Spons Dictionary of Engineerings Civil, Mechanical, ' 

Military, and Naval; with technical terms in French, German, Italian, 
and Spanish, 3100 pp., and nearly Sooo engravings, in super-royal 8vo, 
in 8 divisions, 5/. 8j. Complete in 3 vols., cloth, 5/. 5^. Bound in a 
superior manner, half-morocco, top edge gilt, 3 vols., 6/. izs. 

Seepage 15. 

• 

A Treatise on the Origin, Progress, Prevention, and 

Cure of Dry Rot in Timber; with Remarks on the Means of Preserving 
Wood from Destruction by Sea- Worms, Beetles, Ants, etc. By Tho&ias 
Allen Britton, late Surveyor to the Metropolitan Board of Works, 
etc, etc. With 10 plates, crown 8vo, doth, yj. dd. 

Metrical Tables. By G. L. Moles worth, M.I.C.E. 

32mo, cloth, \s, 6d. 

Contents. 

General — ^Linear Measures — Square Measures — Cubic Measures— Measures of Capacity- 
Weights-— Combinations— Thennometers. 

Elements of Construction for Electro-Magnets. By 

Count Th. Du Moncel, Mem. de Tlnstitut de France. Translated from 
the French by C. J. Wharton. Crown 8vo, cloth, 4J. dd. 

Electro 'Telegraphy, By Frederick S. Beechey, 

Telegraph Engineer. A Book for Beginners. Illustrated. Fcap. Svo, 
sewed, SaT. 

H andr ailing : by the Square Cut. By John Jones, 

Staircase Builder. Fourth edition, with seven plates, 8vo, cloth, y, 6d. 

Handrailing : by the Square Cut. By John Jones, 

Staircase Builcfer. Part Second, with eight plates, 8vo, cloth, 3^. d</. 

Practical Electrical Units Popularly Explained, with 

numerous illustrations and Remarks. By James Swinburne, late of 
J. W. Swan and Co., Paris, late of Brush- Swan Electric Light Company, 
U.S.A. i8mo, cloth, \s. 6d. 

Philipp Reis, Inventor of the Telephone: A Biographical 

Sketch. With Documentary Testimony, Translations of the Original 
Papers of the Inventor, &c. By Silvan us P. Thompson, B. A., Dr. Sc., 
Professor of Experimental Physics in University CoU^e, BristoL With 
illustrations, 8vo, cloth, 7j. 6^. 
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A Pocket-Book of Useful Formula and Memoranda 

for Civil and Mechanical Engineers, By Guilford L. Molesworth, 
Mem. Inst C.E,, Consulting Engineer to the Government of India for 
State Railways. With numerous illustrations^ 744 pp.^ Twenty-first 
edition, revised and enlarged, 32mo, roan, 6j. 

Synopsis of Contents: 

Surveying) Levelling, etc.— Strength and Weight of Materials— Earthwork, Brickwork, 
Masonry, Arches, etc. — Struts, Columns, Beams, and Trusses — Flooring, Roofing, and Roof 
Trusses— Girders, Bridges, etc. — Railways and Roads — Hydraulic Formulae— Canals. Sewers, 
Waterworks, Docks — Irrigation and Breakwaters — Gas, Ventilation, and Warming^Heat, 
Light, Colour, and Sound — Gravity: Centres, Forces, and Powers — Millwork, Teeth of 
Wheels, Shafting, etc.— Workshop Recipes — Sundry Machinery— Animal Power— Steam and 
the Steam Engine — Water-power, Water-wheels, Turbines, etc. — Wind and Windmills — 
Steam Navigation, Ship Building, Tonnage, etc.— Gunnery, Projectiles, etc.- Weights, 
Measures, and Money— Trigonometry, Conic Sections, and Curves— Telegraphy— Mensura- 
tion — Tables of Areas and Circumference, and Arcs of Circles — Logarithms, Square and 
Cube Roots, Powers — Reciprocals, etc.— Useful Numbers— Difierentisu and Integral Calcu- 
lus—Algebraic Signs— Telegraphic Construction and Formulae. 

Spons Tables and Memoranda for Engineers; 

selected and arranged by J. T. HuRST, C.E., Author of 'Architectural 
Surveyors' Handbook,' * Hurst's Tredgold's Carpentry, * etc. Fifth edition, 
64mo, roan, gilt edges, \s, ; or in clodi case, \s, td. 

This work is printed in a pearl t^pe, and is so small, measuring only si in. by zf in. by 
i in. thick, that it may be easily carried in the waistcoat pocket. 

" It is certainly an extremely rare thing for a reviewer to be called upon to notice a volume 
measuring but 2^ in. by z| in., yet these dimensions faithfully represent the size of the handy 
little book before us. The volume — which contains iz8 printed pages, besides a few blank 
pages for memoranda — is, in fact, a true pocket-book, adapted for being carried in the waist- 
coat pocket, and containing a far greater amount and variety of information than most people 

would imagine could be compressed into so small a space The little volume has been 

compiled with considerable care and judgment, and we can cordially recommend it to our 
readers as a useful little pocket companion."— ^f^Vt^mi^. 

Analysis, Technical Valuation, Purification and Use 

of Coal Gas, By the Rev. W. R. Bowditch, M. A. With wood engravings, 
8vo, cloth, I2s, 6d, 

A Practical Treatise on Natural and Artificial 

Concrete, its Varieties and Constructive Adaptations, By Henry Reid, 
Author of the * Science and Art of the Manufacture of Portland Cement.* 
New Edition, with 59 woodcuts and 5 plates, 8vo, cloth, i^s. 

Hydrodynamics : Treatise relative to the Testing of 

Water- Wheels and Machinery, with various other matters pertaining to 
Hydrodynamics. By James Emerson. With numerous illustrations, 
360 pp. Third edition, crown 8vo, cloth, 4J. 6d, 

Electricity as a Motive Power. By Count Th. Du 

MONCEL, Membre de I'lnstitut de France, and Frank Geraldy, Inge- 
nieur des Fonts et Chaus^es. Translated and Edited, with Additions, by 
C. J. Wharton, Assoc. Soc. Tel. Eng. and Elec. With 113 engravings 
and diagrams, crown 8vo, cloth, *js, 6d, 
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The Gas Analyst's Manual. By F. W. Hartley, 

Assoc. Inst. C.E., etc With numerous illustrations. Crown Svo, 
cloth, 6j. 

Gas Measurement and Gas Meter Testing. By 

F. W. Hartley. Fourth edition, revised and extended. Illustrated^ 
crown Svo, cloth, 4r. 

The French' Polisher s Manual. By a French- 

Polisher; containing Timber Staining, Washing, Matching, Improving, 
Painting, Imitations, Directions for Staining, Sizing, Embodying, 
Smoothing, Spirit Varnishing, French-Polishing, Directions for Re- 
polishing. Third edition, royal 32mo, sewed, 6d. 

HopSy their Cultivation^ Commerce^ and Uses in 

various Countries, By P. L. SiMMONDS. Crown Svo, cloth, 4r. dd, 

A Practical Treatise on the Manufacture and Distri- 
bution of Coal Gas, By William Richards. Demy 4to, with numerous 
wood engravings and 29 plates^ cloth, 2&r. 

Synopsis of Contents : 

Introduction— History of Gas Lip^hting— Chemistry of Gas Manufacture, by Lewis 
Thompson, Esq., M.R.C.S.— Coal, with Analyses, by J. Paterson, Lewis Thompson, and 
G. R. Hislop, Esqrs. — Retorts, Iron and Clay^— Retort Setting— Hydraulic Main— -Con- 
densers— £xnausters—> Washers and Scrubbers— Purifiers— Purification— > History of Gas 
Holder— Tanks, Brick and Stone, Composite, Concrete, Cast-iron, Compound Annular 
Wrpught-iron— Specifications— Gas Holders— Station Meter— Governor — Distribution — 
Mains— Gas Mathematics, or Formulae for the Distribution of Gas, by Lewis Thompson, £s(^.— 
Services — Consumers' Meters — Regulators^-Bumers— Fittings— Photometer — Carburization 
of Gas— Air Gas and Water Gas— Composition of Coal Gas, by Lewis Thompson, Esq.— 
Analyses of Gas— Influence of Atmospheric Pressure and Temperature on Gasr-Residual 
Products — ^Appendix— Description of Retort Settings, Buildings, etc., etc. 

Practical Geometry^ Perspective^ and Engineering 

Drawing; a Course of Descriptive Geometry adapted to the Require- 
ments of the Engineering Draughtsman, including the determination of 
cast shadows and Isometric Projection, each chapter "being followed by 
numerous examples ; to which are added rules for Shading Shade-lining, 
etc., together with practical instructions as to the Lining, Colouring, 
Printing, and general treatment of Engineering Drawings, with a chapter 
on drawing Instruments By George S. Clarke, Capt. R.E. Second 
edition, with 21 plates, 2 vols., cloth, ioj. 6^. 

The Elements of Graphic Statics. By Professor 

KA.RL Von Ott, translated from the German by G. S. Clarke, Capt. 
R.E., Instructor in Mechanical Drawing, Royal Indian Engineering 
College. With 93 illustrations, crown Svo, cloth, ^s. 

The Principles of Graphic Statics, By George 

Sydenham Clarke, Capt. Royal Engineers. With 112 illustrations. 
4to, cloth, izr. 6d, 
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The New Formula for Mean Velocity of Discharge 

of Rivers and Canals, By W. R. KuTTER. Translated from articles in 
the * Cultur-Ingenieur,* by Lowis D'A. Jackson, Assoc. Inst. C.E. 
Svo, cloth, I2J. dd. 

Practical Hydraulics ; a Series of Rules and Tables 

for the use of Engineers, etc., etc. By Thomas Box. Fifth edition, 
numerous plates^ post 8vo, cloth, 5^. 

A Practical Treatise on the Construction of Hori- 
zontal and Vertical Waterwheels^ specially designed for the use of opera- 
tive mechanics. By William CULLEN, Millwright and Engineer. With 
1 1 plates. Second edition, revised and barged, small 4to, cloth, I2s, 6d. 

Aid Book to Engineering Enterprise Abroad. By 

EwiNG Matheson, M. Inst. C.E. The book treats of Public Works 
and Engineering Enterprises in their inception and preliminary arrange- 
ment ; of the different modes in which money is provided for their 
accomplishment ; and of the economical and technical considerations by 
which success or failure is determined. The information necessary to 
the designs of Engineers is classified, as are also those particulars by 
which Contractors may estimate the cost of works, and Capitalists the 
probabilities of profit. Illustrated^ 2 vols., 8vo, I2s, 6d. each. 

The Essential Elements of Practical Mechanics; 

based on the Principle of Work, designed for Engineering Students. By 
Oliver Byrne, formerly Professor of Mathematics, College for Civil 
Engineers. Third edition, with 148 wood engravings^ post 8vo, cloth, 
7j. (id. 

Contents ; 

Chap. I. How Work is Measured by a Unit, both with and without reference to a Unit 
of Time-^Chap. 2. The Work of Living Agents, the Influence of Friction, and introduces 
one of the most beautiful Laws of Motion — Chap. l. The principles expounded in the first and 
second chapters are applied to the Motion of Bodies— Chap. 4. The Transmission of Work by 
simple Machines — Chap. 5. Useful Propositions and Rules. 

The Practical Millwright and Engineers Ready 

Reckoner; or Tables for finding the diameter and power of cog-wheels, 
diameter, weight, and power of shafts, diameter and strength of bolts, etc. 
By Thomas Dixon. Fourth edition, i2mo, cloth, 3J. 

Breweries and Mailings : their Arrangement, Con- 
struction, Machinery, and Plant. By G. Scamell, F.R.I.B.A. Second 
edition, revised, enlarged, and partly rewritten. By F. Colyer, M.I.C.E., 
M.I.M.E. mth 20 plates, 8vo, c}oth, i8j. 

A Practical Treatise on the Manufacture of Starch, 

GlucosCf Starch-Sugar, and Dextrine, based on the German of L. Von 
Wagner, Professor in the Royal Technical School, Buda Pesth, and 
other authorities. By Julius Frankel ; edited by Robert Hutter, 
proprietor of the Philadelphia Starch Works. Pf'ith 58 illustrations, 
344 pp., 8vo, cloth, 18/. 
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A Practical Treatise on Mill-gearings Wheels, Shafts, 

Riggersj etc; for the use of Engineers. By Thomas Box, Third 
edition, with ii plates. Crown 8vo, cloth, ^s, 6d, 

Mining Machinery: a Descriptive Treatise on the 

Machinery, Tools, and other Appliances used in Mining. By G. G. 
ANDRi, F.G.S., Assoc. Inst. C.E., Mem. of the Society of Engineers. 
Rojral 4to, uniform ,with the Author's Treatise on Coai Mining, con- 
taining 182 plates f accurately drawn to scale, with descriptive text, in 
2 vols., cloth, 3/. 12S. 

Contents : 

Machinery for Prospecting, Excavating, Hauling, and Hoisting— Ventilation— Pumping— 
Treatment of Mineral Products, including Gold and Silver, Copper, Tin, and Lead, Iron, 
Coal, Sulphur, China Qay, Brick Earth, etc. 

Tables for Setting out Curves for Railways, Canals, 

Roads ^ etc,, varying from a radius of five chains to three miles. By A. 
Kennedy and R. W. Hackwood. Illustrated, 32mo, cloth, 2s, 6d, 

The Science and Art of the Manufacture of Portland 

Cement, with observations on some of its constructive applications. Witk 
66 illustrations. By Henry Reid, C.E., Author of *A Practical 
Treatise on Concrete,* etc., etc. 8vo, cloth, i&r. 

The Draughtsman s Handbook of Plan and Map 

Drawing; including instructions for the preparation of Engineering, 
Architectural, and Mechanical Drawings. With numerous illustrations 
in the text, and 33 plates (15 printed in colours). By G. G. Andre, 
F.G.S., Assoc. Inst. C.£. 4to, cloth, 9^. 

Contents : 

The Drawing Office and its Furnishings— Geometrical Problems— Lines, Dots, and their 
Combinations— Colours. Shading, Lettering, Bordering, and North Points — Scales— Plotting 
—Civil Engineers' and Surveyors' Flans — Map Drawing — Mechanical and Architectural 
Drawing — Copying and Reducing Trigonometrical Foxmuls, etc., etc. 

The Boiler-maker^ s andiron Ship-builders Companion, 

comprising a series of original and carefully calculated tables, of the 
utmost utility to persons interested in the iron trades. By James Foden, 
author of ' Mechanical Tables,' etc. Second edition revised, tvith illustra" 
tions, crown 8vo, cloth, 5^. 

Rock Blasting: a Practical Treatise on the means 

employed in Blasting Rocks for Industrial Purposes. By G. G. Andri^, 
F.G.S., Assoc. Inst C.E. With 56 illustrations and iz plates, 8vo, cloth, 
loj. (id. 

Surcharged and different Forms of Retaining Walls. 

By J. S. Tate. Illustrated, 8vo, sewed, 2J. 
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A Treatise on RopemaJdng as practised in public and 

prvvaie Rope-yards^ with a Description of the Manufacture, Rules, Tables 
of Weights, etc., adapted to the Trade, Snipping, Mining, Railways, 
Builders, etc. By R. Chapman, formerly foreman to Messrs. Huddart 
and Co., Limehouse, and late Master Ropemaker to H.M. Dockyard, 
Deptford. Second edition, i2mo, cloth, 3^*. 

LaxtofCs Builders' and Contractors' Tables ; for the 

use of Engineers, Architects, Surveyors, Builders, Land Agents, and 
others. Bricklayer, containing 22 tables, with nearly 30,000 csdculations. 
4to, cloth, 5j. 

Laxtons Builders' and Contractors' Tables, Ex- 
cavator, Earth, Land, Water, and Gas, containing 53 tables, with nearly 
24,000 calculations. 4to, cloth, 5^. 

Sanitary Engineering: a Guide to the Construction 

of Works of Sewerage and House Drainage, with Tables for facilitating 
the calculations of the Engineer. By Baldwin Latham, C.E., M. Inst. 
C.E., F.G.S., F.M.S., Past-President of the Society of Engineers. Second 
edition, with numerous plates and woodcuts y 8vo, cloth, i/. lOr. 

Screw Cutting Tables for Engineers and Machinists^ 

giving the values of the different trains of Wheels required to produce 
Screws of any pitch, calculated by Lord Lindsay, M.P., F.R.S., F.R.A.S., 
etc. Cloth, oblong, 2s, 

Screw Cutting Tables^ for the use of Mechanical 

Engineers, showing the proper arrangement of Wheels for cutting the 
Threads of Screws of any required pitch, with a Table for making the 
Universal Gas-pipe Threads and Taps. By W. A. Martin, Engineer, 
Second edition, oblong, cloth, u., or sewed, dd, 

A Treatise on a Practical Method of Designing Slide- 

Valve Gears by Simple Geometrical Construction^ based upon the principles 
enunciated in Euclid's Elements, and comprising the various forms of 
Plain Slide- Valve and Expansion Gearing ; together with Stephenson's, 
Gooch's, and Allan's Link-Motions, as applied either to reversing or to 
variable expansion combinations. By Edward J. Cowling Welch, 
Memb. Inst. Mechanical Engineers. Crown 8vo, cloth, 6j. 

Cleaning and Scouring : a Manual for Dyers, Laun- 
dresses, and for Domestic Use. By S. Christopher, i8mo, sewed, 6d, 

A Handbook of House Sanitation ; for the use of all 

persons seeking a Healthy Home. A reprint of those portions of Mr. 
Bailey-Denton's Lectures on Sanitary Engineering, given before the 
School of Military Engineering, which related to the "Dwelling," 
enlarged and revised by his Son, E. F. Bailey-Denton, C.E., B.A. 
With 140 illustrations^ 8vo, cloth, 8;. dd. 
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A Glossary of Terms used in Coal Mining. By 

William Stukelby Gresley, Assoc. Mem. Inst C.E., F.G.S., Member 
of the North of England Institute of Mining Engineers. Illustrated with 
numerous woodcuts and diagrams^ crown Svo, cloth, 5^. 

A Pocket-Book for Boiler Makers and Steam Users, 

comprising a variety of useful information for Employer and Workman, . 
Government Inspectors, Board of Trade Surveyors, Engineers in charge 
of Works and Slips, Foremen of Manufactories, and the general Steam- 
using Public. By Maurice John Sexton. Second edition, royal 
32mo, roan, gilt edges, 5^. 

Tke Strains upon Bridge Girders and Roof Trusses y 

including the Warren, Lattice, TreUis, Bowstring, and other Forms of 
Girders, the Curved Roof, and Simple and Compound Trusses. By 
Thos. Cargill, C.E.B.A.T., CD., Assoc. Inst. C.E., Member of the 
Society of Engineers. With 64 illustrations^ drawn and worked out to scale^ 
8vo, cloth, 12^". dd, 

A Practical Treatise on tke Steam Engine, con- 
taining Plans and Arrangements of Details for Fixed Steam Engines, 
with Essays on the Principles involved in Design and Construction. By 
Arthur Rigg, Engineer, Member of the Society of Engineers and of 
the Royal Institution of Great Britain. Demy 4to, copiously illustrated 
with woodcuts and ^d plates ^ in one Volume, half-bound morocco, 2/. 2j. ; 
or cheaper edition, cloth, 25J. 

This work !s not, in any sense, an elementary treatise, or history of the steam engine, but 
is intended to describe examples of Fixed Steam Engines without entering into the wide 
domain of locomotive or marine practice. To this end illustrations will be given of the most 
recent arrangements of Horizontal, Vertical, Beam, Pumping, Winding, Portable, Semi- 
portable, Corliss, Allen, Compound, and other similar Engines, by the most eminent Firms in 
Great Britain and America. The laws relating to the action and precautions to be observed 
in the construction of the various details, such as Cylinders, Pistons, Piston-rods, Connecting- 
rods, Cross-heads, Motion-blocks, Eccentrics, Simple, Expansion, Balanced, and Equilibrium 
Slide-valves, and Valve-gearing will be minutely dealt with. In this connection will be found 
articles upon the Velocity of Reciprocating Parts and the Mode of Applying the Indicator, 
Heat and Expansion of Steam Governors, and the like. It is the writer's desire to draw 
illustrations from every possible source, and give only those rules that present practice deems 
correct. 

Barlow s Tables of Squares, Cubes, Square Roots, 

Cube Roots, Reciprocals of all Integer Numbers up to 10,000. Post 8vo, 
doth, 6^. 

Camus (M.) Treatise on the Teeth of Wheels, demon- 
strating the best forms which can be given to them for the purposes of 
Machinery, such as Mill-work and Clock-work, and the art of finding 
their numbers. Translated from the French, with details of the present 
practice of Millwrights, Engine Makers, and other Machinists, by 
Isaac Hawkins. Third edition, with \% plates, 8vo, cloth, 5j. 
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A Practical Treatise on the Science of Land and 

Engineering Surveyings Levelling^ Estintating Quantities, etc., with a 
general description of the several Instruments required for Surveying, 
Levelling, Plotting, etc. By H. S. Merrett. Third edition, 41 plates 
with illustrations and tables, royal 8vo, cloth, I2s, 6^1, 

Principal Contents : 

^ Part I. Introduction and the Principles of Geometry. Part a. Land Surveying ; com- 
prising General Observations — ^The Chain— Offsets Surveying by the Chain only-— Surveying 
Hilly Ground — ^To Survey an Estate or Parish by the Chain only — Surveying with the 
Theodolite — Mining and Town Surveying — Railroad Survejring — Mapping— Division and 
Laying out of Land— Observations on Enclosures — Plane Trigonometry. Part 3. Levelling— 
Simple and Compound Levelling— The Level Book— Parliamentary Plan and Section — 
Levelling with a Theodolite — Gradients — ^Wooden Curves— To Lay out a Railway Curve — 
Setting out Widths. Fart 4.^ Calculating Quantities generally for Estimates— Cuttings and 
Embankments — ^Tunnels— Brickwork — Ironwork — Timber Measuring. Part 5. Description 
and Use of Instruments in Surveying and Plotting — The Improved Dumpy Level— Troughton's 
Level — The Prismatic Compass — Proportional Compass— Box Sextant— Vernier- Panta- 
gnraph — Merrett's Improved Quadrant — Improved Computation Scale — ^The Diagonal Scale — 
Straight Edge and Sector. Part 6. Logarithms of Numbers — Logarithmic Sines and 
Co-Sines, Tangents and Co-Tangents — Natural Sines and Co-Sines— Tables for Earthwork, 
for Setting out Curves, and for various Calculations, etc, etc., etc. 

Saws: the History, Development, Action, Classifica- 
tion, and Comparison of Saws of all kinds'* By Robert Grimshaw. 
With 220 illustrations, 410, cloth, I2J. dd, 

A Supplement to the above; containing additional 

practical matter, more especially relating to the forms of Saw Teeth for 
special material and conditions, and to the behaviour of Saws under 
particular conditions. With 120 illustrations, cloth, 9^. 

A Guide for the Electric Testing of Telegraph Cables. 

By Capt. V. Hoskicer, Royal Danish Engineers. With illustrations, 
second edition, crown 8vo, cloth, 4J. td. 

Laying and Repairing Electric Telegraph Cables. By 

Capt V. Hoskicer, Royal Danish Engineers. Crown 8vo, cloth, 

A Pocket-Book of Practical Rules for the Proportions 

oj Modern Engines and Boilers for Land and Marine purposes. By N. P. 
Burgh. Seventh edition, royal 32mo, roan, 4J. dd. 

Table of Logarithms of the Naturae Numbers, from 

I to 108,000. By Charles Babbage, Esq., M.A. Stereotyped edition, 
royal 8vo, cloth, yj. (yd. 

To ensure the correctness of these Tables of Logarithms, they were compared with Callctt's, 
Vega's, Hutton's, Briggs', Gardiner's, and Taylor s Tables of Logarithms, and carefully read 
by nine different readers ; and further, to remove any possibility of an error remaining, the 
stereotyped sheets were hung up in the Hall at Cambridge University, and a reward offered 
to anyone who could find an inaccuracy. So correct are these Tables, that since their first 
issue in 1^37 no error has been discovered. 
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The Steam Engine considered as a Heat Engine : a 

Trefttise on the Theory of the Steam Engine, illustrated by Diagrams, 
Tables, and Examples from Practice. By Jas. H. Cotterill, M.A., 
F.R.S., Professor of Applied Mechanics in the Royal Naval College* 
8vo, cloth, I2s, 6d, 

The Practice of Hand Turning in Wood^ Ivory ^ Shell, 

etc, with Instructions for Turning such Work in Metal as may be required 
in the Practice of Turning in Wood, Ivory, etc ; also an Appendix on 
Ornamental Turning. (A book for beginners.) By Francis Campin. 
Third edition, with wood engravings^ crown 8vo, cloth, 6j. 

Contents : 

On Lathes— Turning Tools— Turning Wood — ^DriUmg^Screw Cuttings-Miscellaneous 
Apparatus and Processes — Turning Particular Forms — Staining — Polishing-^Spinning Metals 
— Materials— Ornamental Turning, etc. 

Health and Comfort in House Building, or Ventila- 
tion with Warm Air hy Sdf-Acting Suction Power, with Review of the 
mode of Calculating the Draught in Hot- Air Flues, and with some actual 
Experiments. By J. Drysdale, M.D., and J. W. Hayward, M.D. 
- Second edition, with Supplement, with plates, demy 8vo, cloth, 7^. dd. 

Treatise on Watchwork, Past and Present. By the 

Rev. H. L. Nelthropp, M.A., F.S.A. With 32 illustrations, crown 
8vo, cloth, 6j. 6^. 

Contents : 

Definitions of Words and Terms used in Watchwork — ^Tools — Time — Historical Sum- 
mary—On Calculations of the Numbers for Wheels and Pinions ; their Proportional Sizes, 
Trains, etc. — Of Dial Wheels, or Motion Work — ^Length of Time of Going without Winding 
up— The Verge— The Horizontal— The Duplex— The Lever— The Chronometer— Repeating 
Watches— Keyless Watches — ^The Pendulum, or Spiral Spring — Compensation— Jewelling of 
Pivot Holes — Clerkenwell— Fallacies of the Trade— Incapacity of Workmen— How to Choose 
and Use a Watch, etc. 

Notes in Mechanical Engineering. Compiled prin- 
cipally for the use of the Students attending the Classes on this subject at 
the City of London College. By Henry Adams, Mem. Inst. M.E., 
Mem. Inst. C.E., Mem. Soc. of Engineers. Crown 8vo, cloth, 2s. %d. 

Algebra Self Taught. By W. P. Higgs, M.A., 

D.Sc, LL.D., Assoc. Inst C.E., Author of * A Handbook of the Differ- 
ential Calculus,* etc. Second edition, crown 8vo, cloth, 2s, 6d. 

Contents : 

Symbols and the Signs of Operation— The Equation and the Unknown Quantity- 
Positive and Negative Quantities— Multiplication— Involution — Exponents— Negative Expo- 
nents—Roots, and the Use of Exponents as Logarithms — Logarithms — ^Tables of Logarithms 
and Proportionate Parts — Transformation of System of Logarithms — Common Uses of 
Common Logarithms — Compound Multiplication and the Binomial Theorem — Division, 
Fractions, and Ratio— Continued Proportion — ^The Series and the Summation of the Series- 
Limit of Series— Square and Cube Roots — Equations — List of Formulae, etc « 
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RECENTLY PUBLISHED. 

In super-roysd 8vo, z>68 pp., wiik 9400 Ult^irations^ in 3 Divisions, cloth, price 131. td. 

each ; or 1 vol., doth, 3/. ; or haljf-morocco, 3/. &r. 

A SUPPLEMENT 

TO 

SPONS' DICTIONARY OF ENGINEERING, 

Edited by ERNEST SPON, Memb. Sbc. Engineers. 

The success which has attended the publication of * Spons' Dictionary op 
Engineering ' has encouraged the Publishers to use every effort tending to 
keep the work up to the standard of existing professional knowledge. As the 
Book has now been some years before the public without addition or revision, 
there are many subjects of importance which, of necessity, are either not 
included in its pages, or have been treated somewhat less fully than their 
present importance demands. With the object, therefore, of remedying these 
omissions, this Supplement is now being issued. Each subject in it' is treated 
in a thoroughly comprehensive way ; but, of course, without repeating the 
information already included in the body of the work. 
The new matter comprises articles upon 



Abacus, Counters, Speed 
Indicators, and Slide 
Rule. 

Agricultural Implements 
and Machinery. 

Air Compressors. 

Animal Charcoal Ma- 
chinery. 

Antimony. 

Axles and Axle-boxes, 

Bam Machinery. 

Belts and Belting. 

Blasting. Boilers. 

Brakes. 

Brick Machinery. 

Bridges. 

Cages for Mines. 

Calculus, Differential and 
Integral 

Canals. 

Carpentry. 

Cast Iron. 

Cement, Concrete, 

, Limes, and Mortar. 

Chimney Shafts. 

Coal Cleansing and 
Washing. 



Coal Mining. 

Coal Cutting Machines. 

Coke Ovens. Copper. 

Docks. Drainage. 

Dredging Machinery. 

Dynamo - Electric and 
Magneto-Electric Ma- 
chines. 

Dynamometers. 

Electrical Engineering, 
Telegraphy, Electric 
Lighting and its prac- 
ticaldetailSjTelephones 

Engines, Varieties of. 

Explosives. Fans. 

Founding, Moulding and 
the practical work of 
the Foundry. 

Gas, Manufacture of. 

Hammers, Steam and 
other Power. 

Heat. Horse Power. 

Hydraulics. 

Hydro-geology. 

Indicators. Iron. 

Lifts, Hoists, and Eleva- 
tors. 



Lighthouses, Buoys, and 
Beacons. 

Machine Tools. 

Materials of Construc- 
tion. 

Meters. 

Ores, Machinery and 
Processes employed to 
Dress. 

Piers. 

Pile Driving. 

Pneumatic Transmis- 
sion. 

Pumps. 

Pyrometers. 

Road Locomotives 

Rock Drills. 

Rolling Stock. 

Sanitary Engineering. 

Shafting. 

Steel. 

Steam Navvy. 

Stone Machinery. 

Tramways. 

Wdl Sinking. 



. NOW COMPLETE. 

fVUA nearly 1500 illustrations, in super-royal 8vo, in 5 Divisions, cloth. 
Divisions i to 4^ 13^. (>d. each ; Division 5, lyj. 6dr. ; or 2 vols., cloth, ;^3 loj*. 

SPONS' ENCYCLOPEDIA 



OPTHB 



INDUSTRIAL ARTS, MANUFACTURES, AND COMMERCIAL 

PRODUCTS. 

Edited by C. G. WARNFORD LOCK, F.L.S. 

Among the more important of the subjects treated of, are the 
following : — 



Adds, 207 pp. 220 figs. 
Alcohol, 23 pp. 16 figs. 
Alcoholic Liquors, 13 pp. 
Alkalies, 89 pp. 78 figs. 
Alloys. Alum. 

Asphalt Assaying. 
Beverages, 89 pp. 29 figs. 
Blacks. 

Bleaching Powder, 15 pp. 
Bleaching, 3 1 pp. 48 figs. 
Candles, 18 pp. 9 figs. 
Carbon Bisulphide. 
Celluloid, 9 pp. 
Cements. Clay. 
Coal-tar Products, 44 pp. 

14 figs.: 
Cocoa, 8 pp. 
Coffee, 32 pp. 13 figs. 
Cork, 8 pp. 17 figs. 
Cotton Manufactures, 62 

PP- 57 figs. 
Drugs, 38 pp. 
Dyeing and Calico 

Printing, 28 pp. 9 figs. 
Dyestuffs, 16 pp. 
Electro-Metallurgy, 13 

pp. 
Explosives, 22 pp. 33 figs. 
Feathers. 
Fibrous Substances, 92 

pp. 79 figs. 
Floor-doth, 16 pp. 21 

figs. 
Food Preservation, 8 pp. 
Fruit, 8 pp. 



Fur, 5 pp. 

Gas, Coal, 8 pp. 

Gems. 

Glass, 45 pp. 77 figs. 

Graphite, 7 pp. 

Hair, 7 pp. 

Hair Manufactures. 

Hats, 26 pp. 26 figs. 

Honey. Hops. 

Horn. 

Ice, 10 pp. 14 figs. 

Indiarubber Manufac- 
tures, 23 pp. 17 figs. 

Ink, 17 pp. 

Ivory. 

Jute Manufactures, 1 1 
pp., II figs. 

Knitted Fabrics — 
Hosiery, 15 pp. 13 figs. 

Lace, 13 pp. 9 figs. 

Leather, 28 pp. 31 figs. 

Linen Manufactures, 16 
pp. 6 figs. 

Manures, 21 pp. 30 figs. 

Matches, 17 pp. 38 figs. 

Mordants, 13 pp. 

Narcotics, 47 pp. 

Nuts, 10 pp. 

Oils and Fatty Sub- 
stances,' 125 pp. 

Paint 

Paper, 26 pp. 23 figs. 

Paraffin, 8 pp. 6 figs. 

Pearl and Coral, 8 pp. 

Perfumes, 10 pp. 



Photography, 13 pp. 20 

figs. 
Pigments, 9 pp. 6 figs. 
Pottery, 46 pp. 57 figs. 
Printing and Engraving, 

20 pp. 8 figs. 
Rags. 
Resinous and Gummy 

Substances, 75 pp. 16 

figs. 
Rope, 16 pp. 17 figs. 
Salt, 31 pp. 23 figs. 
Silk, 8 pp. 
Silk Manufactures, 9 pp. 

II figs. 
Skins, 5 pp. 
Small Wares, 4 pp. 
Soap and Glycerine, 39 

pp. 45 figs. 
Spices, 16 pp. 
Sponge, 5 pp. 
Starch, 9 pp. 10 figs. 
Sugar, 155 .pp. 134 

figs. 
Sulphur. 
Tannin, 18 pp. 
Tea, 12 pp. 
Timber, 13 pp. 
Varnish, 15 pp. 
Vinegar, 5 pp. 
Wax, 5 pp. 
Wool, 1 pp. 
Woollen Manufactures, 

58 pp. 39 figs. 
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